Topical cyclosporine inhibits conjunctival epithelial apoptosis in experimental murine keratoconjunctivitis sicca.
Increased apoptosis in the conjunctival epithelium has been observed in experimental murine keratoconjunctivitis sicca (KCS). Topical cyclosporine (CsA) has been noted to reduce conjunctival epithelial apoptosis in chronic canine and human KCS. The purpose of this study is to determine if topical CsA treatment inhibits conjunctival epithelial apoptosis in a murine model of KCS. Dry eye was induced in 3 groups of C57BL6 mice by subcutaneous injection of scopolamine TID and exposure to an air draft and low-humidity environment for 16 hours per day for 12 days. The dry eye control group received no topical treatment; a second group received 1 microL of 0.05% CsA topically TID (dry eye + CsA); and the third group received 1 microL of the castor oil vehicle of CsA topically TID (dry eye + vehicle). Normal mice were used as untreated controls. After 12 days, the mice were killed, and the right eyes and eyelids were excised, frozen, and cryosectioned. Transmission electron microscopy (TEM) was performed on conjunctival and corneal samples taken from the left eyes. Apoptosis was detected in frozen sections with the ApopTag (ISOL) In Situ Oligo Ligation Kit, which specifically detects DNA fragmentation. Immunohistochemical staining was performed to detect activated caspase-3. Conjunctival goblet cell number was counted in tissue sections stained with period acid Schiff (PAS) reagent. These assays were performed on 2 separate sets of mice. Compared with untreated controls and dry eye mice receiving CsA, the number of ISOL-positive epithelial cells in the bulbar and tarsal conjunctiva was significantly greater in the dry eye control and dry eye mice + vehicle groups (P < 0.01 for both groups). There was no significant difference in the number of ISOL-positive conjunctival epithelial cells between the dry eye control and dry eye + vehicle mice. There was no significant difference in ISOL-positive cells in the corneal epithelium between the untreated controls and the 3 treatment groups. Dry eye + CsA mice showed less activated caspase-3 staining than the dry eye control and the dry eye + vehicle groups. TEM showed loss of superficial differentiated cells and extensive nuclear fragmentation characteristic of apoptosis in the dry eye control and dry eye + vehicle groups but not in the dry eye + CsA group. There was significant loss of goblet cells in the bulbar and tarsal conjunctivae of the dry eye control and the dry eye + vehicle groups compared with untreated controls and the dry eye + CsA group. Topical CsA significantly reduced conjunctival epithelial apoptosis and protected against goblet cell loss in experimental murine KCS. Inhibition of apoptosis appears to be a key mechanism for the therapeutic effect of CsA for KCS.